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(57) 
It is an object of the present invention to provide a method 
of manufacturing a display device, Which can display 
images favorably by insulating a short-circuit portion 
betWeen an anode and a cathode. Further, it is another object 
of the invention to provide a method of manufacturing a 
display device, Which can prevent intrusion of moisture so 
as to inhibit deterioration of a light emitting element When 
the short-circuit portion betWeen the anode and the cathode 
is insulated. Speci?cally, the invention provide a method of 
manufacturing a display device, Wherein a reverse bias 
voltage is applied to the light emitting element including an 
electro-luminescent material betWeen the anode and the 
cathode so as to insulate the short-circuit portion betWeen 
the anode and the cathode at a temperature of from —40° C. 
to 8° C., more preferably, from —25° C. to 8° C. 
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METHOD FOR MANUFACTURING DISPLAY 
DEVICE AND MANUFACTURING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of manu 
facturing a display device having a light emitting element. 
The present invention further relates to a manufacturing 
apparatus for a display device. 

[0003] 2. Description of Related Art 

[0004] In recent years, a display device using a light 
emitting element, Which is represented by an electro-lumi 
nescence (EL) element and the like, has been researched and 
developed as substitute for a liquid crystal display device. 
The display device has such advantages as high de?nition, 
Wide vieWing angle, thinness, and lightness because of the 
self-luminous type. By making use of these bene?ts, the 
display device has been expected to be applied to various 
?elds. The light emitting element has a structure in Which 
one layer or a plurality of layers composed of various 
materials (hereinafter referred to as an electro-luminescent 
layer) is interposed betWeen a pair of electrodes. 

[0005] FIG. 11A shoWs a cross sectional structure of a 
light emitting layer 22 in Which an electro-luminescent layer 
11 is interposed betWeen an anode 10 and a cathode 12. The 
light emitting element 22 has four short-circuit portions 13 
to 16. In the short-circuit portions 13 and 14, the anode 10 
is shorted to the cathode 12 since an extraneous substance 
(Waste) 17 is adhered to the anode 10. In the short-circuit 
portion 15, the anode 10 is shorted to the cathode 12 since 
a pin hole is formed in the electro-luminescent layer 11 due 
to the formation of a microscopic projection in the anode 10 
When the anode is formed. In the short-circuit portion 16, the 
anode 10 is shorted to the cathode 12 since a pin hole is 
caused in the electro-luminescent layer 11 due to an uneven 
surface of the electro-luminescent layer 11. 

[0006] FIGS. 11B and 11C are top vieWs of a pixel 
portion 102, Wherein a plurality of pixels 101, each of Which 
includes a light emitting element 22, is arranged in matrix. 
When the short-circuit portions 15 and 16 are formed in 
several pixels 101 or the extraneous substance 17 is adhered 
to several pixels 101 in the pixel portion 102 as shoWn in the 
draWings, the short-circuit portions are formed betWeen the 
anode and the cathode such that a current path 24 is formed 
in each short-circuit portion as illustrated an equivalent 
circuit diagram of FIG. 11D. In the pixels Where such 
defects are caused, light emission and non-light emission of 
the pixels are not carried out according to signals. Accord 
ingly, a phenomenon in Which an entire device does not emit 
light since almost all the electric current ?oWs through the 
short-circuit portions can be caused. Or, a phenomenon in 
Which light emission or non-light emission of a certain pixel 
is not performed can be caused. These phenomena result in 
a problem, in Which images are not favorably displayed. 
Therefore, there is a method of manufacturing and repairing 
a display device, Which can display images favorably (see 
patent document 1). [Patent Document 1] Japanese Patent 
Application Laid-Open No. 2002-190390 The light emitting 
element is deteriorated due to various factors. As substances 
for promoting the deterioration of the light emitting element, 
for example, moisture is cited. In order to prevent the 
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moisture from intruding into the light emitting element, a 
sealing treatment is generally carried out to the light emit 
ting element under an inert gas atmosphere. 

SUMMARY OF THE INVENTION 

[0007] In vieW of the foregoing, it is an object of the 
present invention to provide a method of manufacturing a 
display device Which can display images favorably by 
insulating a short-circuit portion betWeen an anode and a 
cathode. Further, it is an object of the invention to provide 
a method of manufacturing a display device, Which can 
prevent the intrusion of moisture so as to suppress the 
deterioration of a light emitting element When the short 
circuit portion betWeen the anode and the cathode is insu 
lated. Furthermore, it is an object of the invention to provide 
a manufacturing apparatus Which is capable of reducing 
fabrication time and manufacturing costs by continuously 
manufacturing the above-mentioned display device. 

[0008] In order to overcome the problems set forth above 
in the related art, the invention provides folloWing counter 
measures. 

[0009] According to one feature of the invention, the 
invention provide a method of manufacturing a display 
device, Wherein a short-circuit portion betWeen an anode and 
a cathode is insulated by applying a reverse bias voltage to 
a light emitting element including an electro-luminescent 
material betWeen the anode and the cathode. The reverse 
bias voltage is applied to the light emitting element Within 
room temperature minus 60° C. to 65° C., preferably Within 
the temperature range of from —40° C. to 8° C., more 
preferably Within the temperature range of from —25° C. to 
8° C. When the reverse bias voltage is applied to the light 
emitting element, electric current locally ?oWs only through 
the short-circuit portion betWeen the anode and the cathode, 
and therefore the short-circuit portion generates heat. The 
short-circuit portion is oxidiZed or carboniZed, and then 
insulated. At the same time, materials for the anode, the 
cathode, and the electro-luminescent layer are partly oxi 
diZed and then insulated. Accordingly, the short-circuit 
portion generates heat When the reverse bias voltage is 
applied to the light emitting element. HoWever, moisture 
residing in an atmospheric air can intrude into the short 
circuit portion, Which promotes the deterioration of the light 
emitting element. 

[0010] Since the reverse bias voltage is applied to the light 
emitting element at a temperature of from —40° C. to 8° C. 
in the invention, hoWever, moisture exists in a solid state 
With a ?xed shape and a ?xed volume. That is, since 
moisture residing in the atmospheric air exists in a solid 
state, even if the short-circuit portion generates heat, the 
deterioration of the light emitting element can be prevented 
Without being damaged from Water penetration. 

[0011] According to another feature of the invention, a 
heat treatment is carried out to the light emitting element 
prior to applying the reverse bias voltage to the light 
emitting element. According to another feature of the inven 
tion, a heat treatment is carried out to the light emitting 
element after applying the reverse bias voltage to the light 
emitting element. The heat treatment is performed at a 
temperature of 100° C. or more. The heat treatment per 
formed prior to applying the reverse bias voltage to the light 
emitting element is effective in changing moisture, Which 
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resides in the atmospheric air, to a gaseous state. The heat 
treatment performed prior to applying the reverse bias 
voltage to the light emitting element is also effective for the 
purpose of preventing the moisture penetration into the light 
emitting element, Which is caused by changing moisture 
from a solid state to a liquid state upon returning to a room 
temperature from a temperature of from —40° C. to 8° C. 

[0012] After completing the light emitting element, the 
treatment for applying the reverse bias voltage to the light 
emitting element can be carried out at any time. In order to 
prevent the penetration of a substance, Which promotes the 
deterioration of the light emitting element, hoWever, it is 
preferable that the treatment for applying the reverse bias 
voltage to the light emitting element be performed after 
sealing the light emitting element. Further, since solid-state 
moisture is changed to a liquid or gaseous state in returning 
to the room temperature from the temperature of from —40° 
C. to 8° C., the reverse biased voltage is preferably applied 
to the light emitting element after sealing the light emitting 
element for the purpose of preventing the penetration of 
moisture. The sealing treatment for the light emitting ele 
ment may be carried out by using any methods such as a 
method of mechanically sealing the light emitting element 
With a cover member; a method of sealing thereof With a 
thermosetting resin or a ultraviolet ray curable resin; and a 
method of sealing thereof With a thin ?lm having a high 
barrier function such as metal oXide and nitride. Concretely, 
the state of sealing the light emitting element With the cover 
member corresponds to a state, Which has a ?rst substrate 
With the light emitting element formed thereon; a second 
substrate opposed to the ?rst substrate; and a sealing agent 
for bonding the ?rst and second substrates. At this moment, 
the second substrate may be formed of a glass substrate, a 
metal substrate, and the like. 

[0013] Furthermore, the reverse bias voltage is preferably 
applied to the light emitting element at a time When a 
substrate With the light emitting element and a connection 
terminal formed thereon is sealed and has a adhesive tape 
being electrically connected to the connection terminal, i.e., 
at the time of mounting the adhesive tape typi?ed by a TAB 
tape on the substrate. In this case, a signal for applying the 
reverse bias voltage can be easily supplied to the light 
emitting element via the adhesive tape. Furthermore, it is 
preferable that the reverse bias voltage be applied to the light 
emitting element in a testing step, Which is performed 
immediately before the shipment of products. 

[0014] After insulating the short-circuit portion betWeen 
the anode and the cathode, the treatment for applying the 
reverse bias voltage to the light emitting element may be 
performed only once, or periodically. Further, the treatment 
for applying the reverse bias voltage to the light emitting 
element may be carried out so as to increase the potential 
difference betWeen the anode and the cathode With time. 
When the reverse bias voltage is periodically applied to the 
light emitting element, it is possible to prevent the deterio 
ration of the electro-luminescent layer around the short 
circuit portion due to heat generated in the short-circuit 
portion, Which is caused by applying the reverse bias voltage 
thereto. 

[0015] According to another feature of the invention, a 
manufacturing apparatus includes: a ?lm formation chamber 
for forming one or both of an electro-luminescent layer and 
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an opposing electrode for a light emitting element over a ?rst 
substrate; and a processing chamber for applying a reverse 
bias voltage to the light emitting element so as to insulate a 
short-circuit portion betWeen an anode and a cathode, 
Wherein the inside of the processing chamber is maintained 
at a temperature of from —40° C. to 8° C. 

[0016] According to another feature of the invention, a 
manufacturing apparatus includes: a ?lm formation chamber 
for forming one or both of an electro-luminescent layer and 
an opposing electrode for a light emitting element over a ?rst 
substrate; a processing chamber for applying a reverse bias 
voltage to the light emitting element so as to insulate a 
short-circuit portion betWeen an anode and a cathode; and a 
heating chamber for performing a heat treatment to the light 
emitting layer, Wherein the inside of the processing chamber 
is maintained at a temperature of from —40° C. to 8° C. 

[0017] The above-mentioned manufacturing apparatus 
may have a sealing chamber for adhering the ?rst substrate 
to the second substrate With a sealing agent. Also, the 
manufacturing apparatus may have a bonding chamber for 
adhering the adhesive tape to the connection terminal 
formed over the ?rst substrate. By utiliZing the manufactur 
ing apparatus having these chambers, treatments for more 
steps can be continuously carried out, thereby reducing the 
manufacturing time and manufacturing costs. 

[0018] The invention having the above-described struc 
tures provides a method of manufacturing a display device 
Which can display images favorably by insulating the short 
circuit portion betWeen the anode and the cathode. Further, 
the invention provides a method of manufacturing a display 
device Which can prevent the ingress of moisture so as to 
inhibit deterioration of the light emitting element When the 
short-circuit portion betWeen the anode and the cathode is 
insulated. In manufacturing the above-mentioned display 
device according to the invention, the display device can be 
subjected to plural treatments in succession, thereby reduc 
ing the manufacturing time and manufacturing costs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 
[0020] FIGS. 1A to 1D are diagrams for explaining a 
method of manufacturing a display device according to the 
present invention; 

[0021] FIG. 2 is a diagram shoWing a manufacturing 
apparatus according to the invention; 

[0022] FIGS. 3A to 3B are cross sectional vieWs of a 
display device according to the invention, and FIG. 3C is an 
equivalent circuit diagram thereof; 

[0023] FIGS. 4A and 4B are cross sectional vieWs of a 
display device according to the invention, FIG. 4C is an 
equivalent circuit diagram thereof, and FIG. 4D is a top 
vieW thereof; 

[0024] FIGS. 5A and 5B are circuit diagrams of a display 
device according to the invention; 

[0025] FIGS. 6A to 6D are equivalent circuit diagrams of 
a display device according to the invention; 

[0026] FIGS. 7A and 7B are circuit diagrams of a display 
device according to the invention; 

In the accompanying draWings: 
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[0027] FIG. 8A is a cross sectional vieW of a display 
device according to the invention, and FIG. 8B is a circuit 
diagram thereof; 
[0028] FIG. 9A is a perspective vieW of a panel, Which is 
one embodiment mode of a display device according to the 
invention, and FIG. 9B is a cross sectional vieW thereof; 

[0029] FIGS. 10A to 10F are diagrams shoWing electronic 
appliances applied With the present invention; 

[0030] FIG. 11A is a cross sectional vieW, FIGS. 11B and 
11C are top vieWs, and FIG. 11D is an equivalent circuit 
diagram for explaining a display device; 

[0031] FIGS. 12A and 12B are diagrams explaining a 
method of manufacturing a display device according to the 
invention; 

[0032] FIGS. 13A and 13B are diagrams explaining a 
method of manufacturing a display device according to the 
invention; and 

[0033] FIGS. 14A to 14C are diagrams explaining a 
correction circuit for threshold voltage. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0034] [Embodiment Mode 1] 
[0035] An embodiment mode of the present invention Will 
be described With reference to FIGS. 1A to 1D. FIG. 1A 
shoWs a cross sectional structure of a light emitting element 
22 in Which a reverse bias voltage is applied thereto, i.e., a 
short-circuit portion of the light emitting element 22 is 
insulated. MeanWhile, FIG. 11A shoWs a cross sectional 
vieW of the light emitting element 22 before being applied 
With the reverse bias voltage. FIGS. 1B and 1D are timing 
charts. In FIGS. 1B and 1D, When the voltage applied to an 
anode 10 is Van and the voltage applied to a cathode 12 is 
Vca, the reverse bias voltage is applied to the anode 10 and 
the cathode 12 such that the voltage Vca becomes larger than 
the voltage Van; that is, each voltage satis?es a relational 
expression of Van<Vca. As depicted in FIG. 1B, the reverse 
bias voltage may be applied only once. Or, as depicted in 
FIG. 1D, the reverse bias voltage may be applied periodi 
cally so as to further increase the potential difference With 
time. 

[0036] When the light emitting element 22 is applied With 
the reverse bias voltage, electric current locally ?oWs only 
through the short-circuit portions, and therefore the short 
circuit portions generate heat. The heated short-circuit por 
tions are ultimately oxidiZed and carboniZed, and then 
insulated. FIG. 1A shoWs a state in Which insulators 18 to 
21 are formed in each short-circuit portion. The respective 
insulators 18 to 21 are formed by oxidiZing or carboniZing 
a part of materials constituting the anode 10 and the cathode 
12. The application of the reverse bias voltage indicates a 
state in Which electrons and holes are diffused in opposite 
directions from each other. In other Words, it indicates a state 
in Which electrons move toWard the anode 10 and holes 
move toWard the cathode 12; therefore, no carrier passes 
through each junction. 

[0037] FIG. 1C is an equivalent circuit diagram of the 
light emitting element having a structure in Which the 
insulators 18 to 21 are sandWiched betWeen the anode 10 and 
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the cathode 12. As illustrated in FIG. 1C, a resistive element 
23 is disposed betWeen the anode 10 and the cathode 12 of 
the light emitting element 22. The resistive element 23 
corresponds to the insulators 18 to 21 in each short-circuit 
portion. As shoWn in FIG. 11D, before applying the reverse 
bias voltage to the light emitting element, the short-circuit 
portion betWeen the anode 10 and the cathode 12 serves as 
a path 24. After applying the reverse bias voltage thereto, 
hoWever, the short-circuit portion becomes the resistive 
element 23. When the short-circuit portion betWeen the 
anode and the cathode becomes the resistive element 23, it 
is possible to prevent a phenomenon in Which light emission 
or non-light emission of the light emitting element does not 
carried out according to signals; a phenomenon in Which 
almost all electric current passes through the short-circuit 
portions and the entire device does not emit light; or a 
phenomenon in Which a certain pixel element does not emit 
light. As a result, images can be favorably displayed. 

[0038] It is preferable that the treatment for applying the 
reverse bias voltage to the light emitting element at a 
temperature of from —40° C. to 8° C. be performed imme 
diately before shipping as a product after the light emitting 
element is formed over the substrate, the substrate With the 
light emitting element formed thereon is sealed With the 
sealing agent, and then the adhesive tape connecting to a 
driver IC is mounted over the substrate. Preferably, the 
reverse bias voltage is applied to the light emitting element 
immediately after sealing the light emitting element and 
before shipment. 
[0039] By insulating the short-circuit portions betWeen the 
anode and the cathode, the present invention comprising the 
above-mentioned structures can provide the method of 
manufacturing the display device, Which is capable of dis 
playing images favorably. In addition, it is possible to 
provide the method of manufacturing the display device, 
Which is capable of preventing moisture to inhibit the 
deterioration of the light emitting element When the short 
circuit portions betWeen the anode and the cathode are 
insulated. 

[0040] [Embodiment Mode 2] 
[0041] An embodiment mode of the invention Will be 
described With reference to FIG. 2. FIG. 2 shoWs a manu 
facturing apparatus comprising one or a plurality of cham 
bers, i.e., a multi-chamber type manufacturing apparatus. 
The multi-chamber type manufacturing apparatus comprises 
a transporting chamber 401 including a transporting mecha 
nism 402; a loading chamber 403; a pretreatment chamber 
404; a ?lm formation chamber 405; a material changing 
chamber 413; a vacuum evacuation chamber 406; a ?lm 
formation chamber 407; a ?lm formation chamber 408; a 
sealing chamber 409; a bonding chamber 410; processing 
chambers 414 and 411; and a delivery chamber 412. 

[0042] One or a plurality of chambers selected from the 
plural chambers for the multi-chamber type manufacturing 
apparatus is maintained at a reduced pressure. In order to 
reduce the pressure inside the one or the plurality of cham 
bers, evacuation pumps such as a dry pump, a mechanical 
booster pump, a turbomolecular pump (a magnetic levitation 
type), and a cryopump can be used. In order to obtain a 
high-vacuum state, it is preferable to use the magnetic 
levitation type turbomolecular pump. 

[0043] In the embodiment mode, processing steps until the 
shipment Will be explained as folloWs by Way of example: 
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a substrate With elements up to a transparent conductor, 
Which corresponds to an anode of a light emitting element, 
formed thereon is prepared; a light emitting element is 
formed over the substrate; the light emitting element is 
sealed; a reverse bias voltage is applied to the light emitting 
element; and then the resultant substrate is shipped. 

[0044] The transporting chamber 401 is one for transport 
ing the substrate to each chamber by using the transporting 
mechanism 402 When each gate provided betWeen respec 
tive chambers is opened. The loading chamber 403 is one for 
setting (installing) the substrate. The loading chamber may 
be separated into a chamber for carrying in the substrate and 
another chamber for carrying out the substrate, if necessary. 
The loading chamber 403 comprises an evacuation pump 
and a purge line for introducing a high-puri?ed nitrogen gas 
or rare gas. The pretreatment chamber 404 is one for treating 
a surface of the anode or a cathode (anode in this embodi 
ment mode) for the light emitting element. Speci?cally, the 
substrate is heated at a temperature of from 100° C. to 120° 
C. While irradiating the substrate With an ultraviolet ray in an 
oXygen atmosphere. Or, the substrate is heated at a tempera 
ture of from 200° C. to 400° C. While irradiating the 
substrate With plasma in an oxygen or hydrogen atmosphere. 

[0045] The ?lm formation chamber 405 is one for forming 
an electro-luminescent layer by vapor deposition. An elec 
tro-luminescent layer for emitting respective red, blue, and 
green lights is formed by using a metal mask, if necessary. 
The electro-luminescent layer is composed by laminating 
plural layers such as a hole injecting layer, a hole transport 
ing layer, a light emitting layer, an electron transporting 
layer, and an electron injecting layer With use of various 
materials. The material changing chamber 413 is one for 
changing an evaporation material. The material changing 
chamber is equipped With a heater for heating the material, 
an evacuation pump, and the like. The ?lm formation 
chamber 407 is one for forming the electro-luminescent 
layer by spin coating. The vacuum evacuation chamber 406 
is provided betWeen the transporting chamber 401 and the 
?lm formation chamber 407, and therefore it is possible to 
form the electro-luminescent layer under atmospheric pres 
sure (or normal pressure). In the ?lm formation chamber 
407, a hole injection layer is mainly formed. Note that, a 
heating mechanism may additionally be provided to the ?lm 
formation chamber 407 so as to perform a heat treatment 
after fabricating the electro-luminescent layer. 

[0046] The ?lm formation chamber 408 is one for forming 
a conductor Which serves as an anode or a cathode of the 

light emitting element (the conductor becomes a cathode in 
this embodiment mode) by vapor deposition. For eXample, 
an Al-Li alloy ?lm (an alloy ?lm of aluminum and lithium) 
is formed. The conductor may be formed by co-depositing 
aluminum and an element belonging to Group 1 or 2 of the 
periodic table. Although not illustrated in the draWing, 
another ?lm formation chamber for forming the conductor 
by sputtering may be formed. The ?lm formation chamber 
for sputtering is effective in the case Where the anode is 
formed after forming the electro-luminescent layer on a 
piXel electrode, Which serves as the cathode. During the ?lm 
formation, the inside of the ?lm formation chamber main 
tains an argon atmosphere added With oXygen such that the 
concentration of oXygen in the ?lm is controlled. Conse 
quently, a loW-resistance ?lm having high light transmitting 
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properties can be formed. It is desirable that each ?lm 
formation chamber be isolated from the transporting cham 
ber With a gate. 

[0047] The sealing chamber 409 is one for sealing the light 
emitting element into a hermetically enclosed space. The 
sealing treatment is carried out for the purpose of protecting 
the light emitting element from moisture. The light emitting 
element may be sealed by using a method for mechanically 
sealing the light emitting element With a cover member, a 
method for sealing the light emitting element With a ther 
mosetting resin or a ultraviolet ray curable resin, a method 
for sealing the light emitting element With a thin ?lm having 
high barrier function such as metal oXide and nitride, and the 
like. The cover member may be formed of glass, ceramic, 
plastic, or metal. In the case Where light is emitted toWard 
the cover member, the cover member must have the light 
transmitting properties. The cover member is adhered to the 
substrate over Which the light emitting element formed With 
a sealing agent such as the thermosetting resin and the 
ultraviolet ray curable resin. The sealing agent is cured by 
heating or irradiating With a ultraviolet ray so as to form the 
hermetically enclosed space. It is effective that a hygro 
scopic substance represented by barium oXide is provided in 
the hermetically enclosed space. Further, it is possible to ?ll 
a gap betWeen the cover member and the substrate With the 
light emitting element formed thereon With the thermoset 
ting resin or the ultraviolet ray curable resin. In this case, it 
is also effective that the hygroscopic substance represented 
by barium oXide is added to the thermosetting resin or the 
ultraviolet ray curable resin. 

[0048] The bonding chamber 410 is one for adhering an 
adhesive tape such as a TAB tape and a FPC (?eXible printed 
circuit), in Which pressure bonding is carried out, if neces 
sary. Preferably, the bonding chamber comprises a CCD 
camera such that the adhesive tape is adhered to a prede 
termined portion of the substrate by recogniZing an align 
ment marker With use of the CCD camera to correct the 
displacement. Other than bonding the adhesive tape to the 
substrate, the substrate may be mounted With an IC by using 
a Wire bonding method or a ?ip chip method. Alternatively, 
the substrate may be mounted With a ?ip chip by the COG 
(chip on glass) method. 

[0049] The heating chamber 411 is one for heating the 
light emitting element. The heating treatment is performed at 
100° C. or more such that moisture among the atmospheric 
air is changed to a liquid state other than a gaseous state. The 
heating treatment is carried out before and after applying 
reverse bias voltage to the light emitting element. 

[0050] The processing chamber 414 is one for insulating 
short-circuit portions betWeen the anode and the cathode. 
The inside of the processing chamber is maintained at a 
temperature of from —40° C. to 8° C. When the reverse bias 
voltage is applied to the light emitting element, electric 
current locally ?oWs only through the short-circuit portions 
betWeen the anode and the cathode, and the short-circuit 
portions generate heat. Therefore, the short-circuit portions 
are oXidiZed and then insulated. Upon application of the 
reverse bias voltage to the light emitting element, only the 
short-circuit portions generate heat. HoWever, moisture 
residing in the atmospheric air can penetrate into the short 
circuit portions, Which promotes the deterioration of the 
light emitting element. On the other hand, since the reverse 
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bias voltage is applied to the light emitting element at a 
temperature of from —40° C. to 8° C. in the present inven 
tion, moisture exists in a solid state having a ?xed shape and 
volume. That is, since moisture in the atmospheric air exists 
in the solid state, When the short-circuit portions generate 
heat, moisture does not penetrate into the light emitting 
element, thereby preventing the deterioration of the light 
emitting element. 

[0051] The delivery chamber (pass box) 412 is provided in 
order not to expose the resultant substrate to the outside air 
directly, Which comprises a transporting chamber. The 
resultant substrate is taken out of the manufacturing appa 
ratus via the delivery chamber. 

[0052] The manufacturing apparatus of the invention com 
prises at least ?lm formation chambers for the electro 
luminescent layer and an opposing electrode, and a process 
ing chamber for applying the reverse bias voltage. It is also 
preferable that the sealing chamber and the bonding cham 
ber be additionally provided for the purpose of reducing 
manufacturing time. Besides the above-mentioned cham 
bers, for example, a chamber for dividing one resultant 
substrate With a plurality of panels formed thereon may 
additionally be provided. 

[0053] FIG. 12A and FIG. 13A are diagrams shoWing 
variation in temperatures in each step, Wherein a longitudi 
nal axis denotes temperature and a horiZontal axis denotes 
time. FIG. 12B and FIG. 13B are How charts shoWing each 
step. As set forth above, the treatment for applying the 
reverse bias voltage may be performed any time if the light 
emitting element has been completed. FIGS. 12A and 12B 
shoW a case in Which the reverse bias voltage is applied to 
the light emitting element after sealing the light emitting 
element. MeanWhile, FIGS. 13A and 13B shoWs a case in 
Which the reverse bias voltage is applied to the light emitting 
element after completing the light emitting element. As 
illustrated in the draWings, in order to prevent the ingress of 
a substance promoting the deterioration of the light emitting 
element, the light emitting element is preferably sealed 
under an inert atmosphere such as argon gas, under an 
atmosphere of a gas, Which increase the susceptibility of 
substances to burn, such as oxygen gas, and under reduced 
pressure. Similarly, the heat treatment is preferably carried 
out under an inert gas atmosphere and under reduced pres 
sure. The embodiment mode is a good reference as the 
explanation related to the manufacturing apparatus of the 
invention and to the method of manufacturing the display 
device of the invention. 

[0054] By making use of the above-mentioned manufac 
turing apparatus, the short-circuit portions betWeen the 
anode and the cathode are insulated. Accordingly, When a 
display device, Which can display images favorably and 
prevent the intrusion of moisture upon electrical isolation of 
the short-circuit portions, is manufactured, the display 
device can be subjected to plural treatments in succession, 
thereby reducing manufacturing time and manufacturing 
costs. 

[0055] [Embodiment 1] 
[0056] In Embodiment 1, a structure of a display device 
according to the present invention Will be explained With 
reference to FIGS. 3A to 3C, and FIGS. 4A to 4D. That is, 
a structure of a display device, in Which short-circuit por 
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tions betWeen an anode and a cathode for a light emitting 
element are insulated, Will be described referring to the 
draWings. 

[0057] FIGS. 3A and 3B are cross sectional vieWs of an 
active matrix light emitting display device including a light 
emitting element and a thin ?lm transistor in each pixel. 
More speci?cally, FIGS. 3A and 3B shoW cross sectional 
structures of thin ?lm transistors 201 and 202 formed over 
a substrate 200. These thin ?lm transistors are top-gate thin 
?lm transistors each of Which includes a polycrystalline 
semiconductor (polysilicon (p-Si)) in a channel portion. 

[0058] Insulators 203 to 205 are formed on the thin ?lm 
transistors 201 and 202. The insulators 203 to 205 are 
formed by using a material containing silicon such as a 
silicon oxide ?lm, a silicon nitride ?lm, a silicon nitride 
oxide ?lm, and a silicon oxynitride ?lm; an organic material 
such as acrylic, benZocyclobutene, parylene, ?are, and light 
transmitting polyimide; a compound material formed by 
polymeriZation such as siloxane polymer; and the like. It is 
preferable that the insulator 204 be formed of the organic 
material or the compound material. Since the insulator 204 
composed of the organic material is superior in ?atness, 
When a conductor is formed in a subsequent step, the ?lm 
thickness of the conductor is not extremely thin or the 
conductor is not disconnected in a step difference. Therefore, 
it is preferable that the insulator 204 be formed of the 
organic material. In order to prevent degasi?cation, the 
insulator 204 formed of the organic material is preferably 
sandWiched betWeen thin ?lms formed of an inorganic 
material containing silicon. Concretely, a silicon nitride 
oxide ?lm, a silicon nitride ?lm, and the like are preferably 
formed as the thin inorganic ?lms by plasma CVD, sputter 
ing, etc. Accordingly, the insulators 203 and 205, Which 
sandWich the insulator 204, are preferably formed of the 
inorganic material containing silicon. The siloxane polymer 
is mentioned as a representative example of a material 
having a skeleton structure composed by bonding silicon 
and oxygen and containing at least hydrogen in substituent; 
or a material including at least any one of ?uorine, alkyl 
group, and aromatic hydrocarbon in substituent. Also, any 
materials ful?lling the conditions set forth above can be 
employed, besides siloxane polymer. The siloxane polymer 
is superior in ?atness, and has light-transmitting properties 
and heat resistant properties. After forming an insulator 
composed of siloxane polymer, a heat treatment can be 
carried out at a temperature of about from 300° C. to 600° 
C. or less. By performing the heat treatment, for instance, a 
hydrogenation treatment and a baking treatment can simul 
taneously be performed. 

[0059] Next, When the thin ?lm transistors 201 and 202 are 
P-type transistors, a case of emitting light generated from the 
light emitting element toWard a substrate 200 and a case of 
emitting light toWard the direction opposite to the substrate 
200 Will be described With reference to FIGS. 3A and 3B. 

[0060] First, the case of emitting light toWard the substrate 
200 Will be described With reference to FIG. 3A. In this 
case, anodes 206 and 207, electro-luminescent layers 208 
and 209, and a cathode 210 are sequentially laminated so as 
to be electrically connected to the respective thin ?lm 
transistors 201 and 202. The cathode 210 can be formed of 
a knoWn material if it is a light-transmitting conductive ?lm 
having loW Work function. For example, the cathode is 














